Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.048; wR factor = 0.143; data-to-parameter ratio = 22.8.
Related literature
For the biological activity and uses of carbazole derivatives, see: Itoigawa et al. (2000) ; Ramsewak et al. (1999) . For their electronic properties and applications, see: Friend et al. (1999) ; Zhang et al. (2004) . For a related structure, see: Gopinath et al. (2013) . For bond-length data, see: Allen et al. (1987) . For graph-set notation, see: Bernstein et al. (1995) . For the the Thrope-Ingold effect, see: Bassindale (1984 
Data collection
Brukker Kappa APEXII CCD diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2008) T min = 0.930, T max = 0.949 31082 measured reflections 7207 independent reflections 4725 reflections with I > 2(I) R int = 0.035 Refinement R[F 2 > 2(F 2 )] = 0.048 wR(F 2 ) = 0.143 S = 1.01 7207 reflections 316 parameters H-atom parameters constrained Á max = 0.32 e Å À3 Á min = À0.44 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). supplementary materials Acta Cryst. (2014) . E70, o273-o274 [doi:10.1107/S1600536814002633] 2-(4-Fluoro-2-nitrophenyl)-4-hydroxy-9-phenylsulfonyl-9H-carbazole-3carbaldehyde S. Gopinath, K. Sethusankar, Velu Saravanan and Arasambattu K. Mohanakrishnan
Comment
Carbazole and its derivatives have become attractive compounds owing to their applications in pharmacy and molecular electronics. It has been reported that carbazole derivatives exhibit various biological activities such as antitumor and antioxidative (Itoigawa et al., 2000) , and anti-inflammatory and antimutagenic (Ramsewak et al., 1999) . They also exhibit electroactivity and luminescence and are considered to be potential candidates for electronic applications such as colour displays, organic, semiconductors, laser and solar cells (Friend et al., 1999; Zhang et al., 2004) .
The title compound, Fig. 1 As a result of electron-withdrawing character of the phenylsulfonyl group, the bond lengths N1-C1 = 1.427 (2) Å and N1-C8 = 1.412 (2) Å are longer than the mean value of 1.355 (14) Å (Allen et al., 1987) . Atom S1 has a distorted tetrahedral configuration. The widening of angle O3-S1-O4 [119.96 (7)°] and narrowing of angle N1-S1-C14
[104.20 (7) °] from the ideal tetrahedral value are attributed to the Thrope-Ingold effect (Bassindale et al., 1984) .
The sum of the bond angles around atom N1 [356.77°] indicate sp 2 hybridization. The benzene ring (C20-C25) is almost coplanar with the nitro group and the fluorine atom with torsion angles C21-C20-C25-N2 [-179.64 (16) The molecular structure is stabilized by O-H···O and C-H···O hydrogen bonds (Table 1 and Fig. 1 ), which generate three S(6) ring motifs (Bernstein et al., 1995) .
In the crystal, molecules are linked by C-H···O hydrogen bonds, which generate C(6) and C(9) chains running in the directions [1 0 0] and [0 1 0] respectively (Table 1 and Fig 2) , and form a two dimensional network lying parallel to (0 0 1). There are also R 3 4 (28) supramolecular graph-set ring motifs enclosed within these networks. The symmetry codes are:
Experimental
To a solution of 2-(4-fluoro-2-nitrophenyl)-4-methoxy-9-(phenylsulfonyl)-9H-carbazole-3-cabaldehyde (0.76 g, 1.5 mmol) in dry DCM (20 mL), 1M solution of BBr3 (1.65 mL, 1.65 mmol) in DCM was added at 273 K. After completion of the reaction (monitored by TLC), the mixture was poured into ice water (50 mL) containing HCl (5 mL). The organic layer was seperated and the aqueous layer was then extracted with DCM (2 × 10 ml). The combined organic layers were washed with water (2 × 30 ml) and dried (NaSO4). Removal of the solvent followed by tituration of the crude product with MeOH (10 mL) afforded the title compound as a pale yellow solid (0.73 g, 96%; M.p. 501-503 K). Block-like supplementary materials sup-2 Acta Cryst. (2014). E70, o273-o274 yellow crystals were obtained by slow evaporation of a solution in methanol.
Refinement
The H atoms were localized from difference electron-density maps. They were refined as riding atoms with their distances geometrically constrained: O-H = 0.82 Å with U iso (H) = 1.5U eq (O), and C-H = 0.93 Å with U iso (H) = 1.2U eq (C).
Computing details
Data collection: APEX2 (Bruker, 2008) ; cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT (Bruker, 2008) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009 ).
Figure 1
The molecular structure of the title molecule, with atom labelling. Displacement ellipsoids are drawn at 30% probability level. The O-H···O and C-H···O hydrogen bonds are shown as dashed lines [see Table 1 for details]. The crystal packing of the title compound viewed along the a axis. The C-H···O hydrogen bonds are shown as dashed lines [see Table 1 for details; symmetry codes: Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 0.0328 (7) 0.0342 (7) 0.0472 (9) 0.0001 (6) 0.0033 (6) 0.0046 (6) C15 0.0430 (9) 0.0484 (9) 0.0504 (10) 0.0018 (7) 0.0084 (7) 0.0019 (8) 0.0520 (10) 0.0486 (9) 0.0377 (9) 0.0037 (7) 0.0063 (7) 0.0011 (7) (2) C24-C25 1.375 (2) C10-C20 1.490 (2) C24-H24 0.9300 C11-C12 1.402 (2) C25-N2 1.467 (2) C11-C13 1.437 (2) N1-S1 1.6608 (14) C12-O1 1.3411 (19) N2-O5 1.202 (2) C13-O2 1.218 (2) N2-O6 1.209 (2) C13-H13 0.9300 O1-H1 0.8200 C14-C15 1.381 (3) O3-S1 1.4189 (12) C14-C19 1.384 (2) O4-S1 1.4202 (13) C2-C1-C6 121.76 (15) C16-C15-H15 120.7 C2-C1-N1 130.13 (16) C15-C16-C17 119.5 (2) C6-C1-N1 108.11 (13) C15-C16-H16 120.2 C3-C2-C1 116.81 (18) C17-C16-H16 120.2 C3-C2-H2 121.6 C18-C17-C16 121.0 (2) C1-C2-H2 121.6 C18-C17-H17 119.5 C4-C3-C2 122.32 (18) C16-C17-H17 119.5 C4-C3-H3 118.8 C17-C18-C19 120.5 (2) 
2-(4-Fluoro-2-nitrophenyl)-4-hydroxy-9-phenylsulfonyl-9H-carbazole-3-carbaldehyde

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
